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Kall the 
the 


infeetions associated \\ ith 


pheumocoecus, primary lobar 


pneumonia as a destroyer of human life 
is the most serious. It also has a defi 


nite claim upon our attention because 
the question of the use of pheumococeal 
vaceine and most of the experimental 
work entailed in investigating the prob- 
ot 
heen originated in order LO eombat this 


dread 


lems pneumococcal immunity have 


disease. I shall therefore con- 
fine my remarks to the use of pmeumo 
coccal vaccine in the prophylaxis and 
therapy of primary lobar pneumonia. 
lt is necessary to have a clear under. 
standing from the outset that the pneu 
MoOcocecuUS IS the etiological avelt of this 
In 


disease 


an overwhelming majority 
of cases. Thus Sir Almroth Wrieht, 
in 1911 to 1912, on the Witwatersrand, 
obtained LOS positive blood cultures 


from native patients clinically diagnosed 


anal Mine Med. 


Proce, 
14. 


from 
Jan.. 


‘Reprinted 
Oflicers’ ASSN : 


Trans 


Nouth 


. 
‘ 44 
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LISTER 
lfrican Tnstitute for Medical Research 
as sufferime from lobar pneumonia: of 
these, ninety-nine proved to be pure 
cultures of the pneumoecoceus. Of thir 
tv-five positive lung punctures he ob 


tained thirty-four pure cultures of th 


i) 


PMeuUIMOCcOCcCUS. In LOLD LO LOL6, ra 
series of lung punetures that [ per- 
formed on the Witwatersrand, all of 
seventy-five positive cultures proved to | 


he the 
In the Monograph of the Rocketeller 
Institute 1917, the 


‘Tn our opinion, as far as prevention 


PHMeUMOCOCCUS. 


for authors say: 


and Clie ot the disease are econeerned, 
it is of the ereatest Importance that the 
ehief stress should be laid on the aetto 
The following 
()} 


loge ave coneerned, 


figures are recorded by them: LS) 


eases in which the etiologic avent Was 
determined, the phneulMococcus Was found 
QO he 


of these three independent results shows 


respousible in 454. The average 


that the pneumococcus Is responsible 
for more than Vo per eent. of all cases 
of primary lobar pneumonia, 

Some contusion ot thought has beet 
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imported of late vears into this aspeet 
of the problem by a very small number 
of investigators. Assertions have been 
made by them that primary lobar pneu 
monia is not due, in the majority of 
iInstanees, to the pneumMococcus, hut to 
The 


Aare 


a bacterial flora of great variety. 


majority of sueh cases, however, 


bronchopnenumonias complicating influ 


enza and other diseases; they can be 
entirely left out of our consideration 
today. It has never been claimed that 


pheumococeal vaccine will prevent or 


- aa . | “ ee 
eure multiple mbections of all the vari 
from tim 


Cli 


cLELISTYIS tien 


l@ Ol MMCrO-OLVre 


to time invade the lung. At the pres 


{ime t hye re IS Hho vaccine for {hese (*0>7) 


ditions which DOSSECSSCS AlL\ 


warrant trom experimental imvestiga 


tion. ‘Phe nebulous elintegal reports dis 
CLlLONSITT) digune l Cell (OPI}IOS 1 ¢ eonely 
SLOT) \V | eh ae ( hid] (>| } ~ ric 
for evidenes ire pra orth 
i 
ry ’ 4 | ,° 
he |] CNLLO) and CILEL | Lilt ( Be 
. , : 
LIOVS, | rely dittere prob 
{ 
(TY) i if {) ( ) { \ aeee / ) 
} ()] yy L ra Lt] 
ne [lal ! ;)} 
( } rif ( } }(es i}¢ j i 
aL ( eit) mmrecectron \ } {111} i 1) 


virus, and that the kev to a solution of 


the problem will be found in discover 


ing these minute oreanisms and devis 
Ing methods to combat their aetion. 

Probably more pneumococcal vaccine 
of the Witwa 


tersrand than in any other place im the 


is used within the area 
world with a similar sized population. 


Moreover, = prophylactic — inoculation 
against primary lobar pneumonia orig- 
the 


practically the entire work on this sub 


inated on Witwatersrand, where 
jeet was done before any workers else- 
the had 
this problem. 

It is fitting, 
tive should be 


where in world investigated 


therefore, that a narra 


eiven of what has been 


screntihe 





done, what results achieved, and, most 
Important of all, that a deseription of 
the evidence that has led in so many 
quarters to the acceptance of the use 
fulness of this procedure should be laid 
before you. It is quite impossible in 
so brief a space to discuss in detail thi 
results of experiments that have bee 
carried out over a period of more tha 
twelve years, and | must confine m 
remarks to the more essential and rele 
Vall points at issue, 

The bulk of pneumococeal vaeeine is 
moculated into natives emploved on thi 
pr 


lobar pneumonia; relatively, few 


mines as a prophylactic against 
mary 
themselves of thi 
then 


LO pnueumococeal vaceline 1S TOO oO} 


Wuropeals avall 


form of prophylaxis: introduce 


1) 
LLOT) 


ten postponed until a fatal issue fron 
lobar pneumonia is well in sight, whe 
it makes its first appearance in com 
Pct Ti with the evlinder ot OXV2en and 
the more viole} 


t stimulants, frequentlh 


hati] 
Ja LELo 


sponds ()] $) 
Thess 


: ' ; “a 
C1) the one prophylactic OL preven 


already lost. 

Wo ISS Ot phneumococeal VAC 
ie other therapeutic OV curative, 
studied 


because, although Olle@ SCC) 


and Considered ind 


L 10 
ed ndently 
result by 


hott 


to brine about a tavorable 


active immunization 1D 


the 
identical from the technieal point ()] 


meals O] 


{ 


CHSeCS, Vel two 


problems are no 


view, and it by no means follows that 
vaccine therapy is likely to be of valu 
merely because a benefit has followed 
prophylactic moculation. 
Use or PNEUMOCCAL 


VACCINE 


PROPHYLACTIC 


| will deal first with the prophylactic 
use of pneumococeal vaccine, and will 
endeavor to give you a brief description 
of the various aspects of the experimen 


tal work which have resulted in the ac 


i 
June, 1074 




















USE 


cumulation of evidence pointing to the 
efficacy of this procedure, not, it is true, 
an efficiency of 100 per cent., but a 
mcasure of suecess so substantial as to 
convinee a large number of immunolo- 
vists of its validity. 

Prior to 1911 no serious attempt had 
made to protect human 
infections by 


bcen beings 


ivainst pneumococcal ; 
moans of inoeulation with vaeceine. The 
this 


ose out of the serlous mortality from 


ivrst sustained effort im direction 
obar pneumonia that affected the tropi 
cnt natives on the Witwatersrand e@old 
mines. In 1911 the position was so se 
rious that the gold mining industry se 
‘ured the Sir Almroth 
X 


Wrieht to investigate the disease on the 


services ol] 


“pot with a view to devising’ some meth 
d of diminishing the mortality. 

The investigations conducted — by 
Wrieht 


‘rom October of 


and his co-workers extended 


1911 throughout 1912; 
he main inquiry centered around the 
deteet the 


ndeavor to differences in 


erum ot inoculated and 


as tO 
Wright thu 


\\ hich he eould 


persons, particularly 
Ous IM Opsonizing power. 
sought some measure by 
Valuate the immunity response of na 
ives to inoculation with pneumococcal 
vaceines in varying doses, and so deter 
mine a number ot points essential to the 
devising of a satisfactory prophylactic 
method by means of pneumococcal vac- 
failed, 
in his report (1) stated, eonecerning’ the 





cine. In this endeavor he and 
opsonie experiments, that he and lis co 
workers derived a ‘‘lamentably small 
of suggestive and 


Wright further 
that opsonie measurements failed to tell 


harvest 


faets.’’ pointed out 


(a) what is the optimum dose of pneu 


moeoecal vaecine for general use in 


prophylaxis; (b) whether one inocula 
tion ought to be followed up by another, 


and if so, how soon it ought to be fol- 
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lowed up; (c) whether a single hypo. 
dermic inoculation; or (d) the same ag- 
eregate dose of vaccine distributed in 
multiple hypodermie inoculations; or 
(e) intravenous inoculation the 
best immunizing response. 

Wright found the agglutinating reae- 
tions very irregular, the vast majority 


e1ves 


of strains of the pneumococeus giving 
with the 
> 


He writes, ‘* By 


no agglutination reactions 
blood of any patient. 


aside the agolutina 


4 


COnNSequence We put 
tion test as one that 


the 


eould not be util 


ised for Purpose ot estimating the 
effects produced I\ the use of PHeumMo 
COCCUS vaccine.’ 

luxact (the 
the 
having 


failure, Wrielt 


moculatine 


laboratory expernnent 


most powerful weapon of all in 
hands otf a skilled investigator) 
thus proved eomplete 


hac 


natlves 


reeourse LO VTOUyps oft 


doses ot killed 


proceeding hy Lhe 


with varying 


broth enlture vaeeine, 


method of trial and error and setting’ 


aside COULYVO) 


STOUpPS ot natlves for COT?) 


parison. Phe control groups were, 
F . , ' ‘ 7 ‘ | ] . | ‘ ] , ‘ 
NHOoOwevVveT., bit) CliCal \ CGeTNaeCd clit led i) 
4 Po Sees a % ie ‘ i " 
OPreatl GLUHACULL\ ili @Stlina bine? thi results 
of the varion experimental imoecula 
tion Phere is no time now to analyze 
exhaustively these investigations. 


| must be content to sum up the re 


havine’ been considered ineon 


suits as 
® Sal " a ne : : . 5 

clusive by a very large majority of the 
local profession ; to a tew ot us, how 
ever, they appeared in a different as 


Wrieht’s 


method of 


pect. ‘To results indi 
threat 


would be ot 


Hie, 


cated lis prophylaxis 


comparatively limited 
value; nevertheless, there was evidence 
sufficiently strong to carry conviction to 
me that his master mind had pointed 
out the right path if only the key could 
be found to the seeret of the failure of 
vitro laboratory 


his ww experiments. 


Kora time there seemed to be no diree 


tion in which to pursue this quest profit- 
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ably; his work had apparently exhaust- 
ed the obvious available avenues of ap- 
proach to its elueidation. 

In the following year, 1915, however, 


the reason for Wright’s disappointing 


laboratory results WaS disclosed, In 


Ameriea (2) and in Johannesbure’ (3) 


simultaneously, it was proved that not 
all pneumococcal strains were tdentieal, 


and. moreover, that the ditfterenee be 


tween them was not one ot virulence 


only, but one of far deeper biological 


significance, To put the matter briefly, 


it was shown that strains of the pneu 
moecoeecus could be divided into distinet 
eroups, and that immunity established 
tO any one group did not econter immu 


nity 1a) another PTOUDP, cLTLS More than 


tvphoid vaeceie conters immunity to 


paratvphoid mbeetions. In tnakine’ this 


however, IL must be eoneeded 


bebemend,. 


thisit with reanred 1a) Some. of the less 


COMMMNOH LYOUpPSs a CerLabl 


(r¢) pol 
ln | 6South 


oteetion SORTS possible, 
Afriea, 


KTLOW ledee of the 


with this fresh 
erouping of pheumo 
made to 
the 


eoncerned ino pri 


cocel available, efforts 


Were 


Come TO) 4) better understandine ot 


Immunity processes 
mary lobar pneumonia. It 
fablished that oa 


curred in the sera of patients about the 


Was 


SOO. GS 


profound ehanee ‘ele 


time of the erisis in lobar pneumonia. 
Llavineg isolated) the PueuUMOCOeCUS by 
lung puncture from the patient at a 
very carly stage of the disease, it was 
that the 


serum at that period were abso 


Pound saumpees of same pa 


tient ’s 


lnitely devoid ot demonstrable antl 
hod res sneh AS wero lutltlus and OPso 
HITS. The absence of these antibodies 
continued, day by day, until, at about 
the time of the erisis, agelutinims and 
OpSsol 1} appeared il} the SCLIN i?) 
oreal quantities. Lone betore this ob 


servation had been made, the 


COTLSCIISILS 


Ot opimion re varded phagocytosis cis a 


mhnount of 





weapon ot the utmost importance in th: 
defence of the patient against the pnen 
mocoecus; agglutinins, on the othe 
hand, were considered to be of little o 
no value in mechanisn 
Be that as it may, their presence ha: 


usually 


the defensive 


indicatins 
that an immunological response has oc 


been regarded as 
curred rendering the organism to som 


extent resistant to the bacterium eon 
eerned., 

A series of experiments carried ou 
at the South African Institute for Med 
ical Research (4) proved that ageluti 
nins and opsonins could be evoked in th 
serum of rabbits very easily by small 


doses” of moeu 


pneumococeal vaccine 
lated intravenously, and also, but with 
larger 


ereater difficulty, necessitating 


doses, If inoculated subcutaneously. 

The 
Was 
lated 


tained 


HeNXy step In these investigations 


these iInoeu 


whether 
blood 


antibodies 


4 ] 4 4 
LO CeLerIabhe 


rabbits. Whose SCTuUMM COT) 


the same 


alread) 


found to be present in the human pa 


tient’s serum at the time of the erisis. 


Were virulent 


able to resist an attack by 
PHeUumMOococe!) when the latter were inoe 
than 
would invariably kill a normal uninocu 


lated rabbit. 


ulated in a far e¢reater number 
lixperiments at the Insti 
tute (4) demonstrated such a resistance: 
The following is the result of a typical! 
experument: Six normal uninoculated 
rabbits were imoculated subcutaneously 
virulent 


With a eiven number ot 


preu 
MOcoeeL: SIX previously Inoculated rab 
bits were given eleht times this numbe 
of virulent PNelMocoecl ; all the SIX 
control normal rabbits were dead within 
three days, whereas not one of the pre 
viously immunized rabbits was even 1! 

During Sir Almroth 


tigations it had not been tound possibl 


Wrieht’s inves 


to evoke agglutinins and opsonins In t hie 


blood serum: of natives by means ot th 
Various vaccines which he emploved. Tt 


ht 
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was felt that with our newer knowledge 
these antibodies might be produced in 
humans. If that proved possible, then 
the power of conterring some measure 
of immunity upon man appeared more 
hopeful. 

Ixperiments at the Institute (4) placed 
bevond doubt that the blood serum of 


had 


doses of 


with 
indeed 


inoculated 
did 


Opsonins in 


suitable vacelne 
and 


The 


organisms necessary to produce these 


contain agelutinins 


substantial amounts. number of 


changes was, however, far in excess of 
anvthing previously contemplated, but, 
fewer organ 
the 


as compared 


as in the ease of rabbits, 


isms were necessary when iIntra- 


venous route was used 


with the subeutaneous. 


The laboratory investigations had 
now reached such a promising stage 
that arranevements were made to test 


the practical Use Ot pneumococeal Vac 


cine as a prophylactic against lobar 


pneumonia im mine natives. Great ar 
oument and contlict of opimion had al 
WaVS been associated with the interpre 
tation of the results of previous imocu 
lation experiments where the statistical 
method had been employed in conjune- 
tion with the use of control groups in a 
this 


it was decided to obtain data less open 


conventional manner. [or reason 


to criticism. This objeet was, | think, 
attained as follows: 

Work at the Institute (9) had already 
the facet that 


CASCS ot lobar pneumonia 


es‘ablished about (0 
eont. of all 


were caused by infection with group A, 


per 


b, or YU, and this percentage mcidenece 
had been consistently maintaimed over a 
period of the five previous years. It was 
considered that if each new arrival on a 
mine was inoculated thrice with a vac 
cine containing only groups «A, B, and 
(‘', that some relative diminution of the 


number of lobar pneumonia eases due 


Vol. 6 
No. 2 





OF PNEUMOCOCCAL VACCINE 49 


to these three groups ought to oceur if 
the vaccine was at all efficacious. It 
was realized, of course, that lobar pneu- 
monia due to other groups would still 
arise. This method necessitated a ¢reat 
amount of labor, because every case of 
lobar pneumonia occurring amone® these 
Inoculated had to be 


gated bacteriologically individually in 


natives investi- 
order to identity the erOUPD ot pnueumo 
the 
This experiment was continued for nine 


COCECLIIS responsible for intect LON. 


months, and during’ that time 10.866 re 


rir 
he 


the experiment exceeded our hopes, tor 


erulits were inoculated. result of 


not a single ease of lobar pneumonia oe- 


curred which was due to group A, B, or 


cs, whereas elehty LWO CASCS arose 


ray 
+ | oe p | 
| wely 


which Were due Lo other SrOuUps. 


of these patients died, giving a 


CaS 


mortality of 14.65 per cent. Meanwhile 


the ease mortality of those natives not 


In the expernmental group living on the 


+) 
Ot. | 


should be emphasized that the whole ot 


sale mine was per cent. (5). l{ 


the experimental group started out as 
the others 
the 


admitted 


new reeruits, whereas were 


individuals of labor 
complement. If think it will be 
that this circumstance in 
tuted a 


done tor that 


the seasoned 


itself Const 


definite selection (thoueh not 


purpose) in favor of the 
non-experinental group. - regard this 
experiment as being of a crucial nature, 
and until someone is able to repeal it 
and show that the relative group preva 
By and © 


substantially diminished by 


lence as revards A, cannot be 
specie in 
oculation, my faith will not easily be 
shaken. 

the Premier 
Mine, in the ‘TTransvaa 
the De Beers Diamond Mines, al 


Prior to inoculation, 





Diamond , and 
IX im- 
berley, Were consistently the heaviest 
South Afriea 


ae 

ae an) 17? \ 

mortall ¥ « 
e 


sufferers im trom lobar 


pneumonia lixperiments 


vere also earried Ou ()T) these LWO 
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(oO). LT will not weary vou with 
years of but 


that on the Premier Mine the death rate 


mines 
Statistics, merely record 
fell during the experimental period— 
1916, to October, 1917—\to 
about 1 per thousand per annum, while 
the De 


the mortality was quickly reduced by 


November. 


af Kimberley, 1) Mines. 


Beers 


more than 50 per cent. 
To keep before VOUR mind the Loo) 
the 


1] Johannesburg up to this period, | 


ery | SCOUCNCL ot observations made 


i] } ’ | ° ] 
Wil Prieciy recapitulate them: 
wit DIOOd Serum OL patients at the time 
( I" eontain ivelutinins and opso 
nins tor the pmemmoc is in JU per cent, 01 
1\ )* 1?) " } + $) ° + | ? 
Lhe Cases. nereas C SeCYPUM OL a norma! |) 
nohias) 1) ne Oontain these antl 
| / 
\'} { } ( a WC | it 
! LiadllO} 
! Pri | ! 
IY hid) } } 
} (*7)) 
} } ? 1} ( 
} ) 
\ ! ! mn} VO? 
' 
i j 
7? 
I) 
1} (>) () 
{ }) 
) } r) “ | } \V I ’ 
LO.O000 ree. s were admitted 
( VT ine eOMpounads, Not a siIneie 
pnetimontia arose caused by infection 


witl Vv t | three Commonest PHenuImMocoe 
eal groups, viz., A, B, or C which 
they had been inoculated. 
lobar pneu- 


against 
thrpae YYPOUPS only . 


6 The heavy mortalitv. from 


monia on the Premier Diamond Mine was 
reduced to 1 per thousand per annum, and 
that of De Beers hy approximately -y() per 
eent. following the use of pneumocoeeal vac- 


ene as a proplhy lactie, 


| have now given vou a brief survey ol 
the work earried out on the Witwaters 
rand Up to the period at the end of the 
L917. 


agaist 


vear Mven the most prejudiced 


Critie pneumococeal imocula 


fions must. | submit. on this evidence, 





that the results obtained, 
only in the laboratory, but 


held,’’ 


admit 


not 
the 
fully justified a further trial on 
a larger seale. 


Sin 


Arrangements were made in the fol- 
lowine year, 1918, to inoculate all new 
native mine recruits with pneumococeal 
vaccine, three doses to be given at seven 
This 


adhered to to 


interval. arrangement has 
the letter, he 
eause on some mines there has been a 


laxity im inoculating each new native 


days’ 


not been 


ee 
thrice, 


while on a few mines the proced 


dre has practically heen entirely 12° 





nored. Itis, however, some satisfaction 
to be able to state that the vast mayor 
itv of new native arrivals since 1918 


Have reeeived., at anv rate, one or two 


bMOocuUuLATIONS 


This system of proplhiv 


| ° Inoenlati hs : Te 
lactic MmEecuUIATION has heen Ili CXISI 


T17 
how 


(11C4@ t : i 


: , Pe po : ~ ] te } 
IN Years, GUI? whieh Pperlod 


ve have suffered the terrible ravages of 
e 19TS influenza pandemie with its af- 
ter h of an inereased } ber ot ab 
ormal pulmonary disorders. IJ want 
Oo make (i ie elear at Thi point that 
fatal bronchopneumonias followin: 
luenza bear no relationship to pri 
i] Opoar YP (HiOulas whe} eonsid 
ered trom the Immunological standpomt ; 
evidence gathered from south Atrican 
experience shows that neither influenza 
hor its pulmonary complications are 
prevented D) the inoculation of pneu 


mocoeeal vaceine. Beare this in 





mind, vou will pereeive that, notwith 
standing the attempt to differentiate be 
tween this tvpe of disease and true pr! 
mary lobar pueumonia, our official fig 
ures (6) tor the mortality from primary 
lobar pneumonia in and since the vear 
I91S heen, to extent, 


have some 


weighted by the inclusion of a number 
of fatalities actually due to influenza 
and its sequelae, over which it is known 
that pneumococeal vaccine has no influ- 


Cnice. 
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Let us now consider what are the 
mass results as regards lobar pneu- 
monia mortality over this period of six 
Despite the evil influence of the 
influenza pandemic, which added to our 
difficulties, the death rate from 
pneumonia has undergone a_ striking 
diminution; at any rate, Dr. Orenstein, 
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manner during the last six vears. It is 
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degree of protection to be demonstrated. 
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Instructor in Ventilation 


I. INrRopUcTION 


HK growing interest of the general 
pubhe and of the medical profes 
and the 

mand for teaching and research im prob 

lems of pubhie health suggest the desira- 
bility of brief account of 


the general arrangement, together with 


resultant inecreasine’ de- 


sion 


presenting a 


the constructional details, of the equip- 
ment of the Department and Labora- 
tories of Ventilation and Illumination at 
the Harvard Sehool of Publie Health. 
The facilities available in this school for 
both research and teaching are applica 
ble, in the main, to studies of methods 


for measuring’ air and eas flow. atmos 


pherie eonditions and their phvsiologi 


° ; mi * P ’ : ‘ “ ‘ 

eal significance, illumination problems, 
] ] . j , < 

and standards of ventilation and 

lumination. It is not our int nt 

teach ventilation and illumination tron 

the purely CHNeWMeerhine O} POM t! 


ly medical standpoint, but to approach 


these subjects from both points of view, 
in order that the students brdeu\ 

ecommon v’round on whieh to meet the 
physicians or the engineers with whon 


they Mav Come 17) COnTTACL. 
The buildine how OCCHPL c b\ the Lhe 


vard School of Publie Health was origi 


nally cl) Infants’ hospital. During the 


past summer it was taken over by the 


1 


] ] ° 
school, and the necessary alteration 


additions were made LO aeeomm hart 
the students and par of the staff. The 
basement, presenting, as it did, facili 
ties more easih adaptable to the needs 
of the de pariment, Was s¢ leeted for the 
ite d for publication Feb, 26. 1924 


| 
y 


and Illumination 


laboratories of ventilation and illumina- 
tion. 
THE 


ll. Genera ARRANGEMENT OF 


LABORATORIES 


The floor plan of the department 1s 
shown in Figure 1. It comprises three 
laboratories, a vas chamber, an air-con 
ditionine’ room, a room for ehemieal bal 
ances and microscopes, a small reeita 
tion room, and two offices. The placing 
of the 


muned by 


various laboratories was deter 


the desirability of utilizing, 


wherever possible, existing electrical 
and plumbing faeilities. 

The eleetrie power lines supplving all 
the buildines of the Hlarvard Medieal 
Sehool eroup eonsist of a L1O-volt lioht 


ine cirenit and a 220-volt power line. Al 


ree motors and clectrie drying ovens 
} 1 } poy cyt it] MITRE mall 
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! i t ‘Ss at qtil ‘ « I 
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narrate pearl - i) 
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ate! 
and 220-volt 


both compartments, of the hood. 


ria. 2 


lating fan, and a pilot Light in the same 
eireult, placed beside the hood, gives no 
tice ot the proper operation ot the fan. 


Two large chemical desks are separat 


= , :, e % : ° 
ed by a narrow sink which empties mto 
) ;, rivy ~ 
a larger si it the end. ‘TI requires 
] , 
} } (]] yy () (| and IQGaAVeS 
L | ( (j | ic] CCECSS 
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electric outlets are avail- 
able in one compartment, and gas in 
A 


push-button switch controls the venti- 
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(Chemical laboratory. 


ave 


for carrying off any fumes created at 
the desks and thus often obviate the 
necessity of setting up apparatus in the 
rather limited space in the hood. The in- 








stallation of these pipes is a modifica. 
tion derived trom a laboratory at the 


Pittsbureh station of the Bureau ot 
\lines. 
Steam baths in chemical laboratories ) 


~ 
Cot ted 


built too delicately and wit! 


inadequate he facilities. This w 


atine 
void by installing a four 


unit steam bath, by making’ ea 





ependent, by using heavy 


lass FINS LOY SUPPOTUNe tie vessels 
| ; ins q 
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steam rigure vo ra sectional View O 
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Fic. 38.—Sectional view of one unit of steam bath. 


ded witha hole for the disposal of refuse. 
A high speed motor, equipped with a 
coarse wheel and a fine 120-grain, grade 
R, Norton emery wheel for glass cutting, 
is a usetul addition to the usual glass- 
eutting knives and tube cutters. A cen- 
trifuge, a constant temperature vacuum 
drying oven, and a steam still for dis- 
tilled water are placed in positions de- 
termined by the 
steam lines already in the room. 


electric power and 
These 
items present no unusual features. 

In this, as in all our other laboratories, 
the ceilings are painted a flat white and 
the walls a flat vellow, all the paint pig 
ments used being non-corrodible — by 
gases such as hydrogen sulphide. — II- 
lumination is furnished in the chemical 
laboratory by six 200-watt Mazda day 


ight lamps equipped with Trojan fix 


tures. These lamps eive a white, well 
diffused light suitable for observing’ re 
L ( | } Oly ror 6€56¢) »} e | i] Ra } } 
C) iluminatio Ss necessal is Ul 
GOWSsS all lla wd nad ae) 
12 ne the ba portLo Sf e roon 
Che disadvantage of this svstem Is , 
lamps of higher wattage must be use 
than in the ease of the ordinar vellow 
hehi \Lazda lamps, since the blu —lass 
of the daylight lamps gives an ilumina 


° ; . ] . p . 
tion of Comparativels low imtenst 


\ 





og | 


2. Electrical Laboratory—The for- 
mer laundry of the hospital is now used 
as a laboratory for studying smokes, 
fumes, and dusts. This room is provi- 
ded with a chemical hood connected with 
the exhaust fan of the hood in the chemi- 
eal laboratory, and with a chemical desk 
equipped with gas, water, and air sup 
ply, and electrie outlets for 110-volt eur 
rents. An eleetrical converter and a suit- 
able transformer for furnishing alter 
hating current at 75, 110, and 220 volts 
are placed on the foundations formerly 
used for the washing machinery. Cur 
rent from the converter and transformer 
Is supplied also to the chemical labora 
tory and to the gas chamber. The con 
verter has sufficient capacity to run a 
number of X-ray machines, as well as 
to take care of the hieh-tension trans 
formers used in electric precipitation. 
In the middle of the laboratory are two 
large wooden tables with acid-proof 
overhead, 110-volt direct current 
is available. 


tops; 
The floor around the ta 
bles is eovered with rubber matting for 
Insulation when working with hieh-ten 
sion current—an advisable precaution, 
since the floor in this particular POOT?H 
is of conerete. 


°) 


ey Tlliumination 


The 


desks in the illumination lab 


Laboratory. 
walls and 
Oratory are painted black, and the room 


is divided by cl movable lack eurtal. 


6 4 =. ™ : ee es : 
his laboratory is provided with three 
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beth iluminometer, and foot-candle me- 
ters. These last are used in studying i 
lumination intensities and the = prinei- 
ples of photometry, in plotting leht dis- 
tribution curves, and in followime the 
optical behavior of smokes and fumes in 


the This 
also equipped for photographie work. 


atmosphere, laboratory 1s 
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/, / CISCO PH aiid Palaces Room, 
) . ) y ‘ ray ’ 
Recital hoom.a d Offices. he tour 


remamine furnished as nomi 


ravondyys 


cid 


aie? 


ChOSCOPIC balance POO, a recita 


tion room. and othees. The reettation 
Pood), 11) World 1) artiheral lel IS practi 
eally always necessary, is equipped tor 


microscopic work and for eutting patho 
The 


formerly used tor drving 


lomieal sections. microscope and 


balance 


PooOtdr, 


and iroume. wy already 
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recepracres Sita 1 ()] 
i 


INDUSTRIAL 





show ay Welle 
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HYGIENE 


running are or substage lamps for 


MuCroscopes. 


ITT. 


GAS CHAMBER 





Much of our work is coneerned with 


problems involving air pollution by 
particulate matter—such as dusts, 





t 
] 


“tl and chamber veut at 


upper lett 
meter, and S-inch pipe 
is shown 


precip lator and flow 


nir-conditioning room is 


fumes, and smokes—its toxicity, quanti 


tative determination, and microscopy. 


The cs 


chamber Wills there bore de 
signed to permit . 


the 
conditions of practical industrial or ot 
1O 


which 





reproduction oO] 


ll ag 
ads Welt as 


purely academic mterest, 


nl 
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provide a gas-tight amber 


eould be us or irritating 


CASES, A 


| bar Polson TTS 


somewhat similar ehamber 


Wiis bialt and deseribed yy lieldner, 
atv, and Ninney (2), and a smaller one 
was used by Pond and his assoc! 
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ates (3) for their work in carbon monox- 
ide poisoning. 

The chamber (see Figs. 4 and 5) in 
this department occupies a room with a 
floor drain and a trap. At one side of 
the room is a shatt (formerly for a dumb 
waiter) running to the third floor. In 
the dumb waiter shaft, a tile ventilating 

















ite Peg 
| ey ewe 

." Roe of = 3 

oat Sleek RES : ia 
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lead and litharge paste. ‘Two large and 
two small elass windows, with seams 
made tight with lead and litharee, are 
so placed that all corners of the cabinet 
are visible from the outside. The door 
is of the refrigerator Ivpe, with both 
Six standard 
pipe flange holes are placed in the walls 


felt and rubber easkets. 


Interior of gas chamber. showing zinc oxide fume from electric furnace, and 


lamp used for measuring the light-obscuring power of the fume. 


pipe connects directly with a powerful 
exhaust fan on the third floor. A eal- 
vanized iron duet connects the chamber 
with the tile pipe on the exhaust side, 
and with the the 
All the galvanized iron duet work 


fresh air on intake 
side. 
is heavily coated on the inside with as 
phalt paint, and is readily accessible. 
The chamber is 9 feet, 6 inches high, 11 
feet, 9 inches wide, and 15 feet long (ap 
1.600 feet). 


made with all walls of valvanized sheet 


proximately cubic and is 


ing and all joints and seams packed with 


\ ) 
No. 2 


at convenient heights tor withdrawing 


samples from the chamber. Gas, air, 
110-volt 


avallable at convenient points hoth out- 


water, and direct current are 
side and inside the chamber, while 110 
volt alternatine current is available in 
side for running eleetrie precipitators. 


- 


EXHAYST a g | DUCT 4 pipE 
1 | j l 
DAMPER VATER WATER 
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At both the air entranee and the ex- 
haust of the chamber are water seals, as 
The 


Mines investigators used a mercury seal 


shown in Figure 6. Jureau of 
i their chamber exhaust and intake. If 
work with 
the 


he covered with a laver of otf which need 


we have oeeasion to 


CASES 


which react with water, seals can 





a a Ei ing ener 


es 


ay ae 9 at 





showing 


Mmeleseer 


| i. 4 \1] { 


onditioning 


elt used 


not be run out. The dampers suthce to 


keep the cabimet tight against practical 
lv evervthing except gases; when study 
Ing’ @ases, water or ol seals must be 


Phe 


clea red 1h\ 


used, ehamber 


ean be readily 
running off the water seals, 
opening the dampers, and starting the 
fan. 
tight, beime 


shieht difference in 


The chamber Is hol perfectly VAs 


prone to leak if there is a 


pressure on the two 


sides of the walls. At normal pressures 


the conditions tor whieh the chamber 


was built—the poimt giving the most 





: 
¥ ae 


briterkke 


trouble is the door. This can be made 
tight by sealing with adhesive tape, as 
was done by Henderson and his asso- 
ciates. It might have been better to make 
the chamber entirely of metal sheets 
welded at all seams, but even this would 
not have obviated leaks at the door. The 
Bureau of Mines chamber is provided 








and exhaust ducts on some of the 


with two refrigerator doors arranged as 
in vestibules. 

The chamber is of the greatest use in 
studying atmospheric impurities, as they 
can be produced in controllable concen 
trations and diluted quickly to any de- 
sired coneentrations by running the ex- 
haust fan. A wide range of conditions 
can thus be produced in a short time, 
with every assurance that any desired 
[lumidity 
and temperature can be controlled to a 


eondition ean be duplicated. 


using humidifying de- 
J.1.8 


June, 1924 


fair degree bv 
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vices, such as pressure spray jets, and 
adjustments of the steam radiator 
through which fresh air must pass to en- 


ter the chamber. 


A straight 15-foot length of 8-inch 
pipe with a removable section connects 
with the tile vent pipe. By means of the 


dampers, the chamber exhaust svstem 


ean be shut off and ordinary room air 


ean be drawn through the &-inch pipe. 


S270 





ir) 


tion problems of temperature, humidity, 
and air movement. 

Kixeept for brief periods in the sum- 
mer months, the temperature of the out- 
door air in the vicinity of Boston ranges, 
roughly, from 14° to 70° F. and from 30 
to 100 per cent. relative humidity. Most 
of our work is carried out during the 
period from September to June. so that 


our air-conditioning equipment was de- 
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Ric. S.—Temperature control room, showing 


recording thermometers, itl HnNOMeTAeLrS, 


thermocouple lends, and telephone to air-conditioning room 


The removable section is equipped for 
measuring air flow with Pitot tubes and 
orifices, and for studving variations in 
static and dynamic pressures. 


IV. Arr-Conpiriontna Room 


An experimental room in which a wide 
range of conditions can be obtained and 
held at a point which may be consid 
ered physiologically, as distinguished 
from physically, constant, is desirable 
in the investigation of general ventila 


Vol. 6 
No. 2 


signed to be used under cool weather 
conditions, although there is no reason 
why it cannot be of much service during 
the summer months. (our equipment 
was designed and installed by the B. F. 
Sturtevant and W. L. Fleisher Compa 


nies. The room shown in Kieures 1 and 


1A two-unit air-conditioning installation with 
more @laborate temperature and humidity control 
has been built by the American Society of Ileating 
and Ventilating Eengineers at the Bureau of Mines 
in Pittsburgh. and has been deseribed by them in 
detail. Houghten, IF. C., and Yavloglou, ©. P.: 
Determination of the Comfort Zone. Jour. Am, 
Soe. Tleating and Ventil. Ieng.. 1925. 29, 515 
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7 was seleeted, at their advice, beeause 
it had and 
therefore already presented desirable 


no outside cCommunieation 


protection from temperature and hu- 


midityv changes out of doors, TWO 









ia. 9) A 
pump oon floor, exhaust fan housing and motor near ceiling 


portion of the 


installed 
by the United Cork Companies, and this 


inches of cork insulation was 


was finished off with cement. The air- 
conditioning apparatus and part of the 
duet work were imsulated ina like man 
ner, 

The room is adequately Lehted and 
L10-volt 


eles at conventent points. 


eontains two overhead recepta 
Three holes, 
with standard pipe (lanees, Were placed 
in the wall adjacent to the **’Pempera 
(Iie. S) to allow 


bells, 


thermocouple leads, ete. to 


Lure (‘ontrol loom? 


anv wiring, such as of phones, 


Prom 
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nir-conditioning 





one room to the other. A refrigerator 
door is the only entrance to the room. 
The operating guarantees made and 


met by the Sturtevant-Fleisher Compa- 


hres are as follows: 
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apparatus, showing heating coils at left, 


and thermostat on water line. 


DRY BULB TEMPERATURE RELATIVE HUMIDITY 


of. Oo 

3 90) 

50 Krom 70 to 95 
60 18 9% 
70 31 L100 
80 24 100 
Q() 17 100 
1O0 12 100 
Log) 4 100 


These conditions are maintained and 


automatically controlled by thermo- 


stats, with a variation on either the wet 


or dry bulb thermometers of 1.5° F. from 


the poimts on which their respective 


fhermostats are set. 
The atr-conditionine 


apparatus (see 


J.1.H 


»4 
' 
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Fig. 9) ineludes several distinct fea- 
tures: (1) a supply fan which draws air 
through the apparatus and discharges 
it into the experimental room; (2) an ex- 
haust fan which draws air from the ex- 
perimental room and discharges it into 
the sub-basement of the building or re- 
turns it to the apparatus; (98) a spray 
ehamber through which the supply air 
passes to be cleansed and humidified ; 
(4) steam coils which serve to heat the 
air before it enters the experimental 
room 5 (2D) brine eoils for eooling, and 
live steam for heating the water sup. 
plied to the spray chamber; (6) pump 
for cireulating the water; (7) dampers 
eontrollinge the air cireulation and dia- 
phragm valves controlling the tempera- 
ture of the spray water, and the steam 
supplied to the heating coils. 

The speed ot the two fans 1s varied 
by rheostats which are controlled by 


hand. By means of these, various de 


erees of alr ecireulation and various air 


velocities are obtained. 

The dampers controlling the air sup- 
plied to the room are so arranged that 
any proportions of outside air and room 
air can be supplied to the conditioning 
apparatus. 
librium have been reached, they are 
automatically maintained by the ther- 
mostatie controls. 
will 


When conditions of equi- 


It is obvious that air 
leave the air washers at a point 
saturation. Therefore, there 
are definite lower limits to the possible 
dehumidifieation. If the 


and dew point of the air entering the 


close to 
temperature 


washer are above the temperature of 
the spray water, both the air tempera- 
ture and the dew point will be lowered. 
Under these conditions the air is dehu- 
midified although it the spray 
chamber at practically the saturation 


leaves 


point. The figures guaranteed by the 
Sturtevant-Fleisher Companies bring 
out this feature very clearly and 
Vol. 6 


No. 2 


show the wide conditions 


obtainable. 


range of 


V. PuystoLtoaicaAL HQurIrMENT 


In measuring lung ventilation during 
exercise, we have found it advisable to 
use a large spirometer with extra large 
piping and inlet valves. A subjeet per- 
forming vigorous exereise, such as rid- 
Ing a stationary bievele, must breathe 
Attempts tO Se- 
cure the desired ease in breathing by us- 
the mouthpiece and 
rubber flutter valves (4) were unsatis- 
factory. We 
Gorman 


easily and naturally. 


ine’ usual rubber 
finally adopted a Siebe- 
face mask with 1- 
This 


vlass or 


metabolism 


inch tube connections. mask is 


eonnected hy large non-ceol- 


lapsible rubber tubing to extra large 
flutter ' 
the Hood Rubber Company in thei ex 
With this equip 
ment, a subjeet with a large lune ventila 


rubber ‘alves made for us. by 


perimental laboratory. 


tion can breathe comfortably even when 
performing vigorous exercise and while 
in a state of considerable fatigue. 

sody temperatures are determined in 
substantially the same manner as that 
deseribed by Benedict (5), by means of 
copper-constantin thermocouples and a 
Leeds and 
The 
ated in the adjacent 
Control Room,’’ 


sensitive Northrup) galva- 
situ- 


‘Temperature 


nometer. valvanometer is 


and as many thermo- 
couple leads as desired may be passed 


through one of the three holes con 
necting the two rooms. This method 
of measuring body temperature is very 
satisfactory for subjeets both at rest 


and during exercise. At temperatures 


above 98° I*., mouth temperatures by 


the ordinary clinical thermometer are 


almost useless if the sub jeet is exer 


elsing’ Practically all of our work 


in body temperature measurement is 


done bv rectal temperatures, al method 
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which is far more accurate and re- physiological reaction may be to de- 
lable than mouth or axilla tempera- crease or increase speed. 

tures. With very little practice, rectal 

temperatures can be measured on the 


galvanometer to within +0.05° C. in VI. Summary 
about five seconds. During a recent 
class exercise, the temperatures of four The laboratory facilities of the De- 


subjects were followed at ten-minute in- partment of Ventilation and Illumina- 
tervals over a period of one and one- tion of the Harvard School of Public 
half hours. The number of subjects and Health are deseribed and illustrated. 
of readings could have been doubled ‘The laboratories include (1) a chemical 
without diffieulty to the observer. This laboratory, (2) an electrical laboratory, 
method is also readily adapted to the (3) an illumination laboratory, (4) a 
measurement of skin temperatures. microscope and balance room, (D) a 2as 

At the suggestion of Dr. R. R. Sayers,? chamber, and (6) an air-conditioning 
we equipped a stationary ergometer bi- room. 


eyele with a motor-cyele speedometer. The gas chamber has a capacity of ap- 
This is connected to the dynamometer proximately 1,600 cubic feet and is used 
wheel and is so geared that normal in studying the physical behavior and 
speeds on the bieyele give conveniently physiology of dusts, fumes, smokes, and 
large deflections on the pointer of the gases. The air-conditioning room has 
speedometer. Readings on the speedome- ample space tor accommodating as many 
ter are plotted against actual revolu- as ten observers. Ranges in tempera- 
tions, giving a straight line from which ture from 49° to 160° EF. and varying de- 
revolutions ean be determined, and the grees of humidity are maintained auto- 
total work performed is computed in the matically under approximately constant 
customary manner. The great advan- conditions. 

fave in the use of the speedometer is 

that if gives the subject something with The writer takes pleasure in acknowl- 
which to OCCUPY his attention and pro- edging the co-operation and assistance 
vides a conventent method for maintain- of Messrs. Coolidge and Shattuck, the 
Ine constant rates of riding under at-  arehiteects of the building, and of Mr. F. 
mospheriec conditions when the natural R. Ellis, of the B. F. Sturtevant Com- 


“Chief Surgeon, | S. Burenu of Mines, pany. 
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NOTE ON AN OCCUPATIONAL STIGMA ON THE BREAST OF SHOE- 
MAKERS NOT YET DESCRIBED IN LITERATURE* 


Prorressor Moriz OprpeENnHEIM, M.D. 


Chief Physician of the Department of Dermatology «and 


Serual Diseases at the Wilhelminen 


Hospital, Viennu 


[fig conditions which are usually 
recognized as occupational stigma- 

ta of shoemakers are ecallosities, diseol- 
oration of the hands and nails, superfi- 
cial incised and punetured wounds, and 
certain skin diseases. Callosities are 
found most frequently (a) on the palm 
of the hand and on the flexor surfaces 
of the finger joints, where the hammer 
and the paring knife rest; (b) on the 
extensor side of the right thigh, immedi- 
ately above the patella, as a result of 
leather-beating; and (c) over the isechi- 


um, where they are produced by sitting 


day alter day on a low wooden stool. 
Grooved callosities also appear on the 
folds of the fingers as a result of the 


repeated ‘running through’? of the 
pitched and waxed threads. The most 
characteristic callus is that above the 


patella, because it is not found tn any 
other occupation. These eallosities have 
been noted by early observers; Ramaz- 
azink (1633-1714) mentions them, and 
Vernois and Michel deseribe them more 
accurately (see ‘‘ Die beruflichen Stigma- 
ta der Haut’? by Oppenheim in ‘‘ Die 
Schidigungen der Haut durch Beruf und 
gewerbliche Arbeit,’’ volume 1, pub- 
Oppenheim, Rille, and UIl- 
mann, Leipzig, 1922). 

The brown and black discoloration of 
the hands and nails of shoemakers is the 
result of handling pitch, and the super- 
ficial incised and punctured wounds are 
the These are 
transient stigmata. 


lished by 


vaused by tools used. 


*Received for publication Jan, 24, 1924. 
Vol. 6 
No. 2 


Of the skin diseases which affect shoe- 
makers more frequently than other 
workers, scabies is perhaps the most im- 
portant. Kaposi asserts that 20 per 
cent. of the patients suffering from it are 
shoemakers.  ‘Tubereulosis verrucosa 
(Jadassohn) and  shoemaker’s 
thumb cancer (Stahr), the etiology ot 


eutis 


which has been established by the ex- 
perimental production of tar cancer, 


should also be mentioned. 

It is not my purpose, however, to dis- 
cuss these commonly recognized condi- 
tions; in this paper I desire to report a 
pathological change in the skin of shoe- 
de- 
In my opinion, 


hot been 


deseribed in literature. 


makers which has vet 
it occurs typically among shoemakers 
Who Carry Ol their occupation in the old 
fashioned way. 

In the the 
usually in the line connecting the two 


mamillae and bordered laterally by the 


sternal region of breast, 


insertion of the pectoral muscles, one 
often finds a somewhat darkly pigment 
ed zone of the skin extending a hand’s 
This 


sometimes only 


breadth above and below the line. 
Zone shows comedones 
a few, sometimes so many that not one 
folliele is left free. 
either punetiform or of 


The comedones are 
considerable 
size, and sometimes occur in groups of 
two or three. In some cases one detects 
in the orifices of the follicles small brown 
or black prickles, 1 to 2mm. long (Lichen 
Trichostasis spinulosa.) 
other 


spinulosus or 


Many eases do not show any 


changes (Fie. 1). 
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There are, however, cases showing In- 
flammatory changes, such as one is ac- 
eustomed to see in acne vulgaris. One 


then finds folhieulitis, perifollieulitis 


with pustule formation and sears, and 


area of skin in cases of co-existing aene 
vulgaris exhibits a much more marked 
formation of comedones than the skin 
in the immediate vicinity; and (c) that 


this particular area in other workmen 





hia, J 


fion on Shoemuaker’s chest, 


C‘omedones occurring tn the sternal re 


also miulia and irritation of the sebaceous 
vlands (Iie. 2). But these changes in 
the sebaceous glands are usually not 
very prominent, and hyperkeratotie pro 
such as 


COSSOS, belong, aeeordinge to 
QM. Ichrmann, to the pieture of ‘*piteh 
skin,’ are either entirely absent or bare- 
ly suggested. That we have to deal here 
really with a, to a certain extent abor.- 
tive, cireumseribed form of piteh skin 
closely connected with the shoemaker’s 
occupation, and not with alterations of 
the skin due to seborrhea and acne vul- 
evaris, Is proved by the faets (a) that 
the condition often remains exclusively 
limited to the skin area deseribed above, 
the face and back never showing a trace 
that this affeeted 


of aene vulearis: (b) 





Rig. 2.—Inflammatory changes occurring in the 
sternal region on shoemaker’s chest. 


and artisans, even if they are suffering 
from seborrhea and acne, is usually not 
more severely attacked by acne lesions 
than is in keeping with the disease else- 
where (the areas of the skin lying over 
the sternum, forming the anterior sweat- 
channel, are usually involved in aene). 
The causes of these skin alterations are 
the use of piteh and the way in which 
a shoemaker works. As a rule, he phes 
his trade dressed in his leather apron, 
in shirt sleeves, with his breast uncov- 
ered. He sits on a low stool and presses 
the shoe against the middle of his breast. 
The leather apron, soiled with pitch, 
rubs and presses the skin of the sternal 
region below the mamillary line in the 
very place where, in the case of rickets, 
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shoemakers’ or infundibular breast de- 
velops. ‘This accounts for the local 
‘‘pitch skin,’’ which varies in intensity 
according to the degree of predisposition 
to seborrhea. 

Thus, hyperpigmentation, comedo- 
formation and folliculitis of the skin in 


the lower sternal region form a new link 
in the chain of stigmata caused by the 
shoemaker’s occupation. 


[Investigation into cancer, distributed according 
to part affected. brings out that in England and 
Wales, 1910-1912. all forms of skin cancer were 
low among shoemakers. while there was no case 


of cancer of the hand.—Fditorial Note.) 
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(Continued) 





Frank G. Peptey, M.D. 


VENTILATION IN THE PuLP AND PAPER 
INDUSTRY 


The problem of ventilation in the pulp 
and paper industry is really a problem 
of preventing overheating, tor although 
the sodium  sul- 
phate, ete.) are often very disagreeable, 


various dusts (alum, 
they do not seem to be definitely harm- 
ful, nor are there any fumes which re- 
quire artificial means for their removal 
except those which have been noted in 
eonnection with the digester house and 
the recovery system. 

The tundamental conception of venti- 
lation has changed so materially in the 
last few years that I propose to devote 
a short space here to theory in order 
that a clear idea may be obtained of the 
problem under consideration. During 
the past two deeades it has become in- 
creasingly apparent to students of the 
subject that the old ideas on ventilation 
the incorrect. The old 
- doctrine ascribed the harmful effect of 


bac alr Lo earbonu dioxide “ras, whereas 


were in mai 


now it can be tairly confidently stated 
that carbon dioxide in the eoneentration 
foul 


apparently ol 


1c ee C\Vedq 


badly ventilated places is 


no hvygieme importance 


Wwhatevel Nor do the gaseous emana 
ons trom the human body play a 

Pcl ieniarh unhealthy POLO, len Vears 
thers ”) demonstrated 

his Y studi nh a room in 
\ url ) coneentratlo 
was OVC) per ce bhev exhibited no 
S lipton yy ¢ Ivess Whatever. Suen cl 
concent ) | irbon dioxide would 
never be reached under ordinary condi 
ti NS () ] per Cert. 1S eonsidered high): 


70 





it is doubtful even whether it reached 
that figure in the Black Hole of Caleut- 
ta. In the same experiment the effect 
of lowered oxygen tension was also in- 
vestigated. Hill speaks of the puzzled 
of the students when matches 
would not burn in the room and they 
were unable to light their cigarettes. 
Yet with this very great reduction in 
oxygen tension (down to 16 or 17 per 
cent.) and increase in earbon dioxide 
tension no distress or discomfort was 
felt until the physical conditions of the 
atmosphere were altered. The simple 
turning off of an electric fan produced 
striking results; the students ceased to 
laugh and talk, their faces became 
flushed, and marked discomfort was evi- 
denced. 

The importance of the physical con- 
stitution of the atmosphere is well em- 
phasized by Winslow (83) in the follow- 


ing: 


looks 


The most far-reaching and important in- 
Huences of the atmosphere on health are due 
not to chemical or bacteriological factors but 
to the physical condition of the atmosphere 


itself. The sensations experienced in a bad- 
lv-ventilated room and the serious effects 
which such a room exerts upon health and 
efficiency are primarily due to the warmth 
and stagnation of the air and to its high 

miiclit The phenomenon as Professor Lee 
has | said is ‘* physical and cutaneous, 
nol emical and respiratory’’; overheating 

the most serious aspect of underventilating. 

‘rom the foregoing it will be appre 


elated that the three essential factors to 
be dealt 


tion are: 


with in any scheme of ventila- 


temperature, moisture content 


of the air. and movement. It is unlikely 


] 


t heat the whole 


I. H 
124 


these taetors constitute 
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story of ventilation, but they are the 
only ones that we know much about and 
they will be the only ones discussed here. 
Temperature and humidity are, of 
course, easily determined; the factor of 
air movement, however, is more elusive, 
for it is much more difficult to render 
uniform. Hill’s kata-thermometer (34), 
which takes into consideration all three 
factors, is one of the most useful instru- 
ments that we possess for estimating 
the effeet of an atmosphere on an in- 
dividual. Table 4 (35) illustrates the 
value of the kata-thermometer and in- 
dicates in a striking manner how neces- 
sary it is to know not only temperature 
and humidity but also air movement, be- 
fore a proper conception of the atmos- 
phere of a place may be obtained. 


TABLE 4.— VALLE OF KATA-THERMOMETER 
FOR DETERMINING EFFECT OF AN 
ATMOSPHERE ON AN INDIVIDUAL 























COMFORT  TEMPER- | RELATIVE 
FEELINGS FACTOR ATURE | HUMIDITY 
me. sq. 
em. /see. °F. % 


/O 
a) Very uncomfort- 


table (still 9.7 80 68 
(b) Comfortable (air 


circulation. brisk) aa. 78 69 


(a) Lneomfortable 


(b) Comfortable (air 
_ Dm 


circulation. brisk 33..5 72 5? 


Conditions Usually Found Ln a Paper 
Plant——In the paper industry high 
temperatures are usually met with in 
the reeovery system of the sulphate and 
soda Processes, i the erind ‘ry room, ci 
vester house, machine room and steam 
plant. ln some of these places, for ex 
ample, about the multiple effect evap 
orators, the Ltetiperatures often seem 
unnecessarily high. In one room, where 
the motors for running the grinders 
were housed, the temperature on the 
day of my visit was 9)” F., although the 


Vol. 6 
No, ¥ 


temperature of the outside air was only 
pleasantly warm. This is evidence of 
defective ventilation, for electric mo- 
tors should not heat a room to this ex- 
tent; then, too, most modern steam 
plants with mechanical stoking devices 
are capable of being ventilated in such 
a way that conditions can at all times 
be kept comfortable. In the digester 
house, however, heat is a safety factor, 
for if the surfaces of the digesters are 
unduly cooled, the danger of explosion 
materially increases. Tortunately the 
heated part of the digester house can 
be shut off from the charging floor 
and blow pits where most of the men 
work, and the temperature in these 
places can be kept within reasonable 
limits. 

It is in the machine room, however, 
that the problem of ventilation is most 
acute. Here the huge surfaces of the 
dryer cylinders radiate a tremendous 
amount of heat. Thus a large machine 
room, in which there are two 150-ineh 
machines with forty dryers each, would 
have a floor space ot about 9,000 square 
feet (150 by 60 feet), while the surtace 
offered by the dryer rolls would be al- 
most 16,000 square feet. When it is re- 
remembered that these dryers are heat- 
ed to nearly 212° I°., the loss of heat can 
well be imagined. The loss of moisture 
is also tremendous. It is reckoned that, 
for every pound of air dry paper made, 
two pounds of water must be evaporat- 
ed (36). Krom one of the fast machines, 
therefore, which manufactures 80 to 90 
tons of paper a day, ¢ or 8 tons of water 
must be evaporated an hour. It 1s ob- 
vious that any system of natural ventila- 
tion would break down under these con- 
ditions, and consequently all laree Ppa- 
per machines are equipped with special 
ventilating devices which will be re- 
ferred to later. 


Table 5 eives the temperatures and 
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TABLE 5. TEMPERATURES IN THE VARLOUS 
DEPARTMENTS OF A CANADIAN PAPER MILL 


rEMPERATURE 


DEPARTMENT Ht MIDITY 


DRY BULB WET BULB 
I. F. i 
Grinder room 73 51] 50 
Charging floor, 62 6 69 
Sulphite press room 61 20 60 
Groundwood press 
POO OH6 VY 660 
Cutter room v4 60 13 
kinishing room 80 64 1] 
No. | Machine room 60 10 61 
No. 2 Machine room 80 65 14. 
No. 3 Machine room 80 6 50 
No. 1 Nlachine room 
At couch roll 64 99 20 
Near No. | dryer 78 6] 36 
Near No, 20 dryer 8 | 63 36 
Near No. 40 dryer 80 63 38 
Between machine 
and wall. i293 lO} 19 
Between machine 
and wall 113 102 O06 


humidities in the various departments 
of a Canadian mill. This mill has possi- 
Ot 


het ventilation than 


INDUSTRIAL 


HYGIENE 


The temperatures were taken in the 
winter time; unfortunately I have no 
records of summer temperatures. 

In Table 6 are given some kata-ther- 
mometer readings from the same mill. 
Unfortunately, when the opportunity 
‘ame to take these readings, a crack in 
the upper bulb of the kata was discov- 
ered which made the calibration of the 
instrument quite unreliable. The instru- 
ment, however, was subsequently cali- 


brated with an intact one and corree- 
tions were made. The figures given, 


‘ 
sf 


1 fairly close ap- 
proximation of the correct ones. 
If it is remembered that 7 millicalories 


per square centimeter per second and 


therefore, represent 


20) to 30 millicalories per square centime- 
ter per second, as indicated by the dry 
and wet katas, respectively, are sup- 
posed to represent comfort where mod- 
erate work is being earried on, it will 
be seen trom the kata readings here pre- 
sented that conditions far from the opti- 


These 


bly a ter system mum obtained. readine’s were 
most mills, and the figures, therefore, taken in the spring when the outside 
represelh lower LOniperatures than lemperature Was 2 I: 11] Slane, 
would be found in many other plants. when the outside temperature rises to 
TABL I KATA-PILERVMIONMIETER READINGS FROM VARIOUS PLACES IN A CANADIAN PAPER 
VIILL (JUNE 8, 1923 
DRY BULB 
PLAC WET KATA DRY KATA HUMIDITY 
TEMPERATURI 
\ Van Ro Ri ai / (00d (Clondilions 
(]. mc./38d.. Ch BEC. ke, 
y feet oll a | nd (rather hot 2.0 
LO 5 2? 74 82.5 93 
Fe 2.4] 
Ne I | ! rmifortabl than ss § , 13 
— > LO 80.0 D0 
S fev ! mid miomt but men on if $8 » OV) 
birt bod » oi 65.0 “ov 
1° 7) ) 1 
Odi, \ la fi ) (Londo Rath [ Ba 
3 >) on ¥i 
lo OO 2.63 M0 08 
Ne | ’ ) ot { entilatineg lI Of 1) 
Ig Ov ee so 7,6 
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8) or 90° EF. and the humidity is high, 
conditions must be much worse. 

The i ffects of Poor Ventilation. 
I.nowledge of the effects of an overheat 
ed environment upon the human orean 
ism is still somewhat elementary. The 
veneral Impression is that it is harmful 
and that men continuously exposed to 
it suffer from numerous complaints such 
as anemia, anorexia, and asthenia. Men 
working at hot trades are frequently ex- 
posed to sudden changes of temperature 
which predispose, according to the com 
ion belief, to rheumatism and respira 
Lory Infections. Seientifie evidence to 
support these beliefs is scanty and un 
convincing. The Report of the New 
York Commission on Ventilation (387) 
eives a comprehensive review of the 
literature on the subject, as does also 
Hill in ** The Science of Ventilation and 
Open Air Treatment’? (54). But even 
these books, which represent probably 
the most authoritative opinion on the 
subject, do not eve any definite state 
ment as to the effect of lone-contimued 
exposure to an unfavorable environ 
ment. The effeet upon animals has been 
considered experimentally by Murphy 
and Sturm (98), Salle (59), Sund 
stroem (40), and others; with regard to 
human beings the solution les probably 
more in statistical analysis than in actu 
al laboratory experiment. 

In Vable 7 are given some mortality 


rates by age in three occupations which 


~] 
—- 
wry 


nay be considered typical of hot and 
hunud working conditions. It will be 
noted that the mortality experience in 
the advanced ages is rather unfavorable 
in these trades, particularly in the cot- 
ton industry, as compared with the mor 
tality experience of trades as a whole. 
This higher death rate, however, may be 
due to conditions other than heat and 
humidity—dust, for example. 

Industrial morbidiiy records, espe 
cially in the paper industry, are not 
available im published form, but those 
to which | have had access do not show 
an unusually high morbidity among the 
men in the machine room. In spite of 
the fact, however, that the scanty statis 
tical data available do not seem to indi 
cate it, it is probable that conditions 
such as usually obtaim im the machine 
room are inimical to perfect health. 

When it comes to the question of eff 
creney and ventilation, definite correla 
tion can be shown to exist. Many exper! 


ments performed by the New York State 


(‘omission on Ventilation (37) and 


others show this correlation, and there 


ean be little doubt that for each type 
of work there IS cl certain combination 
of atmospheri¢e conditions in which maxi 
mum production will be obtamed. Thus, 
for moderately hard work a tempera 
ture below 75) Ff., in association with a 
humidity of about 50 per cent., seems to 
he best. 

Where individual effort is the essen 


TABLE 7. SPECIFIC DEATIE RATES PER 1.000 PERSONS IN PAPER. COTTON, AND BRASS AND 
BRONZE VANE RFACTURE IN ENGLAND AND WALES. 1900-1902 


Ceara teas 


15 19 
\ll Occupied Nlales - @4 
(Cotton manufacture » 68 
Paper manufacture 3 19 
Brass and bronze manufacture » 30 


Vol. 6 
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tial factor im production, aus it very often 
is, the regulation of temperature, hu. 
midity, and air movement is undoubted 
ly of great importance. In the paper 
Industry, however, production depends 
more on the machine than on the worker ; 
ii the machine goes quickly the worker 
must keep up with it whether he is ex 
hatsted or hot, and if the machine LOS 
slowly extra energy on his part is of 
small value. Nevertheless, in spite of 
these theoretical considerations, the effi 
CLOHCY of the operatives Is undoubtedly 
reflected in the quality and quantity of 
the product, Wolf (2) considers that 
fatigue is of considerable importance in 
relation to production. Ile states that 
coincident with the change trom. the 
twelve-hour to the eieht-hour shift im 
many of the American mills there was a 
defimite improvement im the quality of 
the paper, and the output was main 
tained with fewer men per shift. Tf the 
reduction of hours of labor is attended 
With such favorable results, an improve 
ment im working conditions can also be 
expected lo reael beneficrally, 

A point of interest in connection with 
this discussion of ventilation is the rela- 
tion of hot and cold conditions to the oe 
currence of accidents, This Is perhaps 
a question more of academic than of 
practical interest. Vernon (41) has 
found statistically ra positive correlation 
between overheated conditions and the 
Incidence of accidents, but more study 
Is required before definite conclusions 
ean be drawn. 

Sugg stions for the Mitigation of 
Ifeat aiid HTiumidity my thie Pulp and 
Paper ludustry—In eertain industries, 
notably the cotton and woolen industries, 
where heat and humidity appear to be 
essential and appreciable air movement 
undesirable, the comtort of the workers 
must be subordinated in part to the qual 


itv of the goods produced. In the paper 








industry no such restrictions are neces 


sary. In the machine room the indus 
trial problem is to make conditions as 
favorable as possible for rapid evapora. 
tion. And so, while heat is necessary, 
low humidity and rapid air movement 
are desirable. This makes the problem 
of mitigation much easier. 

There are four systems of ventilation 
in use In the paper industry: natural, 
plenum, exhaust, and combined. Of these, 
the first is not practicable with fast ma 
chines. The combined is much the best 
system and is trequently seen in connee 
tion with the large machines. Usually 
a large hood is placed over the dryer 
cylinders. Air is blown from the out 
side (through heaters if necessary) to 
the machine room and is removed by ex 
haust fans placed in stacks leading from 
the hood. This method, while very eff 
client, 1s extremely wasteful of heat. 
‘rom the standpoint of economy it 
would be considerably better to obtain 
air already heated from other parts of 
the mill or else use the exhaust air to 
heat the other departments. This, how 
ever, iS an engineering problem wuich 
does not particularly coneern us. We are 
eonecerned with methods tor producing 
comfort or reducing discomfort. In at- 
taining this end the use of the kata-ther- 
mometer would be of great value. A 
typical example of what could be done is 
eiven here, using the data already pre 
sented in Table 5. 

The use of the dry kata as an anemom 
efter is based upon the following equa 


tion (34): 


i] (0.2 + 0.4 YY VIO 


Transposing, this becomes 


0.2 
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where V =the velocity of the air in meters per 
second. 
miilli- 


Hi = the cooling power of the air in 


calories per square centimeter per see- 


ond. 
6 = 36.5° minus the air temperature in de- 
grees Centigrade. 


Assuming that the room temperature 
is 82.5° F. (28° C.) and that a cooling 
millicalories 
per 


power Of 7 per square 


centimeter second is desired, the 


equation becomes: 


and ‘= 2 43 second or 


in-les per hour. 


meters per about 914 


Thus, if one desires a cooling power 
of 7 milliealories per square centimeter 
per second, as reeommended by Hill, the 
air movement in the machine room where 
the temperature is 82.5 F. would have 
to be at the rate of about 51% miles per 
hour. 
ahe 


The use of the wet kata as an 


mometer is based on another equation. 


in whieh vapor pressure is taken ito 
account (354) : 
i]! |! (O.0N5 O05 Y) «Ff Fr * 
Transposing, 
I i 0.059 | 
y ( | {) } 
O.0G65 
Where HD wet kata cooling power in milh 


calories per square centimeter pe! 


second. 

HH - dry kata cooling power in milli 
calories per square centimeter per 
second. 

KX = yapor tension of air saturated at 
36.0" ©. 

f = vapor tension of room air. 

V = velocity of air in meters per second 
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Assuming, as above, that the room 
K. (28° ©.), that 
the relative humidity is 58 per cent., and 


temperature is 82.5 


that a dry kata cooling power of 7 and a 


wet kata cooling power of 25 are de- 


sired, the equation becomes : 


( = - \ 2 
25 i 
| (OND | 
V= i (45.6— 14.8) t 
0.065 
and V 2.4 meters per second, or 51% miles an 


hour. 


It is unusual that the equations for the 
dry kata and for the wet should cheek 
Where there is 
much variation it is probably better to 


one another so closely. 


take the result of the wet kata equation 
at the higher temperatures. But at low 
er temperatures, when the body is not 
sweating appreciably, the equation for 
the dry kata may give more reliable fig 


lies, 


the 
tions it will be seen that, in order to pro 


Referring to foregoing ealeula 


duce comtortable conditions im a room 
where the temperature is 82.5° FY. and 
the humidity is 55 per cent., it is theo 
retically necessary to provide an air 
movement at the rate of about 5 miles 
per hour. Such an air velocity would be 
distinetly perceptible but probably not 
at all unpleasant to men at work. It could 
be provided by fans or by introducing 
the air to the dryers through a number 
of duets at, or a littie above, the floor 
level. Thus, a movement of air toward 
the dryers would occur at the level of 
the men’s bodies and faces. In most of 
the plants at present the incoming air 
is introduced from above and hardly at 
fects the men at all. If the temperature 
and the humidity rise, the production 
of comfortable conditions increases im 
difficulty until it becomes impracticable ; 


the problem then heeomes One of de 


creasing discomtort. 
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Before leaving the problem of heat 
mitigation, L wish to refer to some points 


Watkins (42). The lay 


emphasized by 


out ot the plant should be such that only 
) those are exposed oO heat whose work 
necessitates if. Tt is unnecessary, for 


example, to have clerical workers housed 


In oor near ia Where hot 
; are home earried 


Watkin 


vith comtort in 


Poot processes 





Ol}. As 1d) elothine, 


thinks that this has mueh to do 
hot processes. lle states 
thata clothed lhiaah) al 6.) will] lose 19 


calories of heat while an unclothed man 


14 


al lo prot this 


at the same tenimperature will lose 
calories. Tt ts unmeocess 
out to paper makers, however, for thes 


A point 


value is the 


wear the senntrest of elothine’. 


] 


oy} constderable } 1 aetical 


desrrabirlits ot having’ cl 


rood supply of 


a omy 
moderately cold drinkine water elose at 


hand so that the men workine in hot 


tem 


eo, 439 9° 6 ‘ _ 7 i 
Hera it ¢es Prdeit \ Tlel \ PLC TiLN ()] 


water To 


dri le wey thlric bubbling 


DU pose i] 


the best. 


CULLLTSEC, 


APE VN DUSTRY 


\Meedieal service for the pulp and paper 
Lb ttey markedly Prom 
required for any other industry. 


The mitt! stall CiVvares the SPLVICeS 


; ~ ; 
of a local doctor who treats the myuries 
} rig (’*] rylanve ‘ tll he COPA in CA 
| OTIS lle is not interested primarily in 
: phe’ yeenerae (2 } | CHIplovees 
except mdm so taroas thev may be possi 
ble patients of dius. Tis interests ol} 
(‘ass ( | ~ () Hraclice., kay cl 
i _ this OC) employees 
~ ~ 1) i ( byte 1() employ cl 
Ie | Clal ess He assumes 
hi 1) ment manaver as 
] : join 
\ ola | ~ ordinarily satis 
| 
if »?} 1) j 7s) (*(] } 1s } 
] 
ra Li¢ ()] wale () CUT 
| C@R& (‘El podcli Mioner nm a 
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already heen outlined. 


HYGIENE 
4 4 
I 4a 4 


consulting capacity. small 


mill, however, there should be one man 


Kiven ina 


who is responsible for the safety organ 
ization. 

In the case of a mill employing a larg 
(7OO to 1.000) it is 
possible and very desirable that a physi 
clan be employed to devote his full time 
He 


should be at the head of a department 


er number of men 


to the Lh SLOTILC welfare of the mien. 
consisting of the following personnel : 


Two nurses, one dispensary and one VISIt 
ine, 


One safety engineer or inspector. 


(ne stenographer. 
One clerk. 
One oral hygienist or part-time dentist. 


The 
pomntment directly from the manager to 
I]. 


should be responsible for the organiza 


physician should receive his ap 
whom he should make his reports. 


tion and conduet of the department. ti 
physical examination is required before 
employment, he should make the exann 
nations. tle should treat cases of ace 
dent and minor sickness. In addition to 
this, he should familiarize himself with 
and the 


the plant various Processes so) 


that he may know the nature of the work 
done in the different departments and 
the hazards connected with it. 

The dispensary nurse should be in 
charge of the dispensary, help with the 
dressings and with any operations which 
Met he NeCCSSAaLy, SUPCLVise the prep 
aration and distribution of first-aid kits, 
Cle. The should 


up all make 


cheek 
t heat 
are receivine medical 


Visiting nurse 


and 


absentees 


Sure 


Cases of sickness 


Care. Sie should VISIT all employees 
She has 
a very tnpoertant function and can not 


hut 


absent hore than three days. 


only lessen absenteeism also do 
QO alleviate distress. 
The duties of the safety engineer have 


Ile inspects the 


J.1.H 
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machinery for hazards and organizes 
and educates the men for safety. Ile 
also handles the compensation claims. 

The stenographer should attend to the 
records, which are of prime imporianece. 
She should also do the typing and cler: 
eal work for the department. 

A clerk is 


scheme oft imsuranee IS 1) operation. A 


not necessary unless a 
company of 800 or so men can probably 
run its own sickness insurance Company 
(mutual benefit association) with con 
siderable profit, for the current rates in 
this tvpe of insurance allow such a mar 
ein of safety that, except under very 
unusual circumstances, such as a pan 
demic, a substantial profit is assured. 
Many companies run their own mutual 
benefit association whieh is— financed 
either by the company or by the men or 
bv hoth. 

If an oral hvgienist is employed, his 
or her duties will consist In examining 
and cleaning teeth and treating pyor 
rhea. [tis not the usual custom to give 
much treatment free, but frequently an 
arrangement is made with a local dentist 
this 


shared by the company. 


to do work at rates which are 


For a medieal department such as | 
have deseribed, the following equipment 


is desirable: 


Consulting room where physieal examina 
tions are made. 

One or two dressing rooms in connection 
with the consulting room. 

Laboratory. 

Dispensary 
treated. 

Dressing room in connection with the dis 
pensary. 

Room for stenographer and files (used as 
Walting room as well). 

X-ray machine (portable 

Dental room. 


where accident 


CaSCS dare 


The foregomg equipment and person 
than 
a minimum and could be redueed if the 


nel represent a maximum rather 


expense was thought to be too great. 


Vol. 6 


% 
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The disposition of the various rooms will 
vary with the layout of the mill. It is 
eenerally advisable to have the examin 
Ing room adjacent to the employment de 
partment. Theretore, if the employment 
department is not centrally located im 
the mill, the dispensary and the examin 
Ing room will have to be separated, for 
it is necessary to have the dispensary 
centrally located. The dimensions and 
arrangements of the various rooms need 
not be entered into here for they are 
discussed elsewhere, particularly — by 
Mock (43) and Clark (44). 

The medical service which T have out 
lined is for a mill situated within reach 
of a hospital. Under such cireumstances 
the medical department is primarily con 
cerned with the health and safety of the 
men and not with their families. Some 
times, however, as has been stated be 
fore, the mill is situated in some remote 
part of the country. 
there 


In such a ease the company 


Perhaps before the 


mill was built was no one at all 
in the place. 
owns not only the land on which the mill 
stands but also a great deal of the land 
surrounding it. Frequently the company 
ereets houses and rents them to em 
plovees and Incident fradesmen and, uu! 


the 


and have its own government, it is really 


though town may be incorporated 
absolutely controlled by the executives 
of the company. No one ean live m the 
town who is undesirable, for he cannot 
rent a house or a room, and what is more 
Important from our point of view, no 
plivsician can praetise in the town with 
out the permission of the company. Thus 
the Company is responsible for medica! 
the men, but of their 
The ethies of the situa 


tion need nol he diseussed here: 


ons ot 


families as well. 


eare nol 
eertain 


ly under these conditions medical ad 


ministration may be ideal or quite the 
reverse. 


the 


Opinion varies as to what is 


eorrect method of administration, 
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and T can only deseribe the methods in 
Ise and State which Olle | eonsider to be 
the most desirable and eeconomieal. 

The svstem of assessine each em- 
plovee somuch a month ($1.00 to $1.50) 
sometimes works satisfactorily, but the 
physician who gets the money and gives 
In return advice and what medicine he 
thinks necessary is constantly tempted 
to give over-rapid advice and inexpen 
SIVe medicines, The eonsclence ot evel 
the most conscientious man will almost 
inevitably be blunted by such a constant 
temptation. 

Another method is to allow a doctor 
fo practise in the town without competi 
tion and to pay him so mueh tor his 
treatment of statutory or compensation 
eases, This is, I think, less objection 
able than the first method, but the doe 
tor then does not have any particular 
Interest in the plant, and he is not m 
terested in euttine down the number of 
aecidents or lessening the morbidity 

My own idea of an efficient service, 
trom. the standpoint of both the men 
and the company, is to have two physi 
clans, one for the mill and the other for 
the town. It the mill employs SOO to 
1000 men, there will be a population in 
the town, counting tradesmen and the 
like, of close to 3.000. If it is a French 
Canadian town, the population will be 
much larger. At any rate, there would 
be abundant work for two men. The 
town physician would praetise as an 
ordinary doctor and receive fees in the 
regular way. The plant physician would 
be on a regular salary; he would be 
assisted by the personnel already re 
ferred to, and his duties would be those 
which | have outlned. But in addition, 
instead of rendering only first aid in ac 


cident cases, he would have complete 





charge of them from the time of the ae 
eident until they are cured. The smooth 
working of such a system implies a cor. 
dial relationship between the plant doe 
tor and the town doctor, so that they 
would be available to each other for eon- 
sultation, assistanee, anestheties, ete. 
As to the budget necessary for the 
foregoing system, only an approxima 
tion ean be given. For the plant employ 
ing from 800 to 1,000 men the following 
would represent the cost of a health ser 


viee: 


MIGGICA! GITECtOP 6.6 i es bak bow ceess $6,000 
Two nurses (each $1,500) ......... $3,000 
One satety eng@imeer ...........08. $35,000 
(yne stenographer ............ $1,200 
So i ee $1,200 
One oral hygienist ................ $1,200 
Operating expenses including station- 

ery, X-ray supplies, bandages, 

‘ig a $1,500 

eee re $17,100 


The COMpany would be under no ex 
pense in connection with the town physi 
clan. It would, however, probably be 
Necessary LO operate a smal] eloht Or 
ten bed hospital, the annual expense of 
which, including the salaries of four 
nurses, would be approximately $15,000. 
This would not be the net cost, of course, 
for there would be a certain revenue in 
the wav of fees from the patients, only 
the aeeident cases being treated free. 
The total budget for medical eare. for 
sanitation and safety inspection and for 
the operation of siekness insurance 
would be about $30,000 annually. Such 
a budget may seem excessive, but it must 
be remembered that it applies to a mill 
which is situated in some remote place. 
If the mill were situated near a hospital, 
the budget would be Cui in half. 
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REVIEW 


hut this Is a defeet found in most 


texts which make an attempt at comprehen- 


type Ot 


siveness and may be condoned. 

(one one 
of the that 
from the level reached by the more familiar 


feels. as finishes an examination 


book, Industrial hygiene is far 
branches of hygiene, medicine, and surgery. 
Industrial disease is still largely a matter of 
field observation of harm that is done, or sta 
material obtained from 


tistical treatment of 


uncontrolled sources. There is a dearth of 
hacts upon pathogenesis which emphasizes the 
immaturity of the subject and its failure to 
approach the position of a science. It is 
encouraging to note that a large part of the 
revision seen in this new edition of a standard 


{ext this most needed 


efforts 


consists of efforts in 


direetion, and as these mature and 


extend, great benefits must come with them. 
Drinker. 


(' cul Ky. 
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YOOaAM. Meeting called to order by Dr. Loyal A. Shoudy. 





9.135 Reading of minutes of last meeting and discussion. 
VAD Report of directors and discussion of future of the Association. 
LO. fo Reports of committees and appointment of new committees and nominating 








COMME Lee 





































ll.) New and special busimess. 


11.0) Klection of officers, 

12.00 Adjourn for luineh, 

L0OpoM. PRESIDENT’ Ss AbpRESS. Dr. Loyal A. Shoudy,. 

10 The DeveLopMENTS IN INbuUstTRIAL Merpicine or THE Last Dercape. HAs 
ly Pap? Dr. Oflo Gerer. Cineimnati. Ohno. 


Discussion opened by Dr. Clarence Selby. 


| 240 INpustTRIAL Merproine AND Punic THeauriu. Dr. John Dodson, Editor of 
) ‘IIv@eia,’’ A. M. A. 
Discussion opened by Dr Vo Ss. Cheney, Armour and Company, Chicago. 
300 Thiet Mepiean Sipe oF THE COMPENSATION LAW. Dr. F. L. Rector, 247 Park 
\ventue. New York ¢ ty. 
Discussion opened by George Schneider, Lawyer, [llinois Compensation Board. 
3.45 SANITARY PROBLEMS IN THE Sour. Drv S. R. Benedict, Birmingham, Ala. 


Discussion opened by Mr. Arthur Young, International Harvester Company. 

1) REHABILITATION OF TI Disabhep eROoM [Npustry. Mr. John Little, Albany. 
Discussion opened by Dr. Edward Ryerson, Chicago, Ihmnois. 

Kvenine Banquet, Auditorium Hotel. Toastmaster, Dr. Charles G. Farnum, Peoria, Il. 


Live hay. ae lt). 1924 


OA AE, TEERIOM LLAGNOSIS. Dro N. ©. Gilbert, Assistant Professor of Medicine. 
Northwestern College, 
Discussion opened by Dr G. WK. Fenn, Chicago Heights, Ihinois. 
YW SHLICOsIS OF THE LuUNGs. Dr. James Britton. International Harvester Com 
pany. Direetor of Mumietpal Puberculosis Sanatorium, Chicago, 1 erm 
Diseussion opened by Dr. Ethan Allen Gray, Chicago, Illinois. 
seni Nerve Inaerins. Dr. J. I. Lewis, Buffalo, New York. 
Discussion opened by Dr. Lewis J. Pollock, Chicago, Tllinots. 
| Ln Y Hanp INFECTIONS Dr. A. BL Nanavel, Chieagwo, Hlinois. 
(reneral GISe@usslon 
| 1LOQrom. N-Ray Symposium. DEMONSTRATION OF N-RAY PLATES. 
: Dr. Edward J yson, St. Laake’s Tlospital. Chieago, Hlinois. and Dr. Arthur Metz, Wash 
neton Boulevard Plospital, Chicago, Plimots. 
a PracrureS OF LONG Bones. SyMpostuM DEMONSTRATION OF CASES AND LAN 
ERN SiAIp! De Tarren BE. Mock. St. liuke’s Hospital, Chicago, Hlinois; Dr. L. Meyers, 
Chicago. Hlinoiss and Dr. William B. Fisk, Chicago, Ilinots, 
2330 PiiystcaAn Trerary. Dr. John Coulter, Chieago Cook County Hospital, and 


‘? ] | CK PN }) SYVMPOSTUM. ANTERN SLIDES. Dr. Paul Magnuson, (‘hi 
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